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Introduction
Income mobility studies are typically concerned with the evolution over time of the economic well-being -the income-of given recipient units in a society. The central argument of this paper is that individual income changes can be interpreted as resulting from the combined effects of two factors: The change in the marginal income distribution (i.e. the set of incomes available in the society at a given time period) reflecting the evolution of the economic environment in which individuals function, and the change in their position in the income pecking order which reflects the evolution of their economic status relative to other recipient units in the society. Thence the question: What lies behind income mobility? Reranking or distributional change? This idea is reminiscent of the distinction between 'exchange' and 'structural' mobility in the sociological literature on occupational mobility which has been applied in welfare economics terms in the early eighties (Markandya 1982a , Markandya 1982b , Markandya 1984 .
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This paper revisits such an approach and proposes a method to help disentangle and quantify the 'exchange'
and 'structural' components of a broad class of income mobility measures. Additionally, further decomposition of the effect of the changing income distribution shape is suggested so as to separate out 'growth' effects from 'dispersion' effects.
A similar decomposition has been developed in Ruiz-Castillo (2001) in the particular case of the mobility index advocated by Chakravarty et al. (1985) . The present paper differs from (and complements) Ruiz-Castillo's (2001) in two main directions. Firstly, the principle of the decomposition and the estimation procedure are presented and discussed independently on any mobility index, thereby offering a general framework within which to apply the decomposition. Secondly, greater focus is put on the estimation procedure with a discussion of the sequencing problem in constructing the counterfactual distributions on which the decomposition procedure is based.
Using panel data on incomes for Belgium, Western Germany and the USA between 1985 and 1997, I present an application of the methodology for a somehow neglected concept of mobility, one of income movement as advocated in Fields & Ok (1996) and Fields & Ok (1999b) . The results show that individual income changes are much larger in the USA than in the two European countries. Such a finding is coherent with the differences of economic institutions between these countries, al-though it contrasts with previous income mobility comparisons (see e.g. Burkhauser & Poupore 1997) . The 'exchange' component turns out to be the main explanatory factor for the observed income variations in all three countries. Changes in the marginal distribution contrbuted approximately to a quarter to one third of the adopted income mobility measures between 1985 and 1997.
The remainder of the paper is organised as follows. The next section introduces notation and details the methodology. Section 2 discusses the scope for application of the decomposition to specific mobility indices. The empirical application is presented in Section 3. A brief conclusion ends the paper. My objective is to decompose M (y) into components quantifying the 'exchange' and 'structural' factors identified in the Introduction. The contribution of the 'structural' component is the share of M (y) that can be explained by the evolution of the shape of the distribution, and the 'exchange' contribution is the proportion of M (y) that is due to the reranking of individuals over the positions available in the economy. This exercise tells us, in an accounting sense, to what extent it is because the economy evolved (driving individual's income along with it) and to what extent is it because people moved up or down within a given structure that income mobility is observed, thereby building a bridge between analyses quantifying the evolution of the marginal income distribution over time and the studies on income mobility.
3 See Fields & Ok (1999a) for a survey. Different indices often capture different notions of 'mobility'. Many indices capture some intuitive descriptive content of the concept whereas a limited number of them attempt to rank income structures in terms of the social welfare implications of mobility.
Consider the following four hypothetical processes with n = 3: Only process I exhibits no mobility under any reasonable concept of mobility since no-one's income changes. Some individuals experience income variations in the next three cases and there is therefore room for a diagnosis of non-zero income mobility.
II and III depict two situations in which there is no 'exchange' mobility. Whether there is at all any mobility in such processes is a matter of judgement and will depend on the specific function M . But if there is any mobility, all of it can be attributed to the 'structural' component. In case IV, individuals experience income variations and move along the income ladder so that mobility would probably be seen as non-zero by any reasonable observer. But, by contrast to II and III, all of the mobility is accounted for by the 'exchange' component since the shape of the (marginal) income distribution is left unchanged.
A natural refinement of this decomposition is to split the 'structural' component into a 'growth' term and a 'dispersion' term. The 'growth' component is the share of M (y) that can be attributed to a growth of the 'size' of the economy. The 'dispersion' term is the share of M (y) that can be attributed to a change in the way total income is distributed among agents. The 'structural' mobility component in process II is entirely due to 'growth' because total income has grown but the income shares held by individuals are left unchanged. On the contrary the 'dispersion' term accounts for all the 'structural' mobility in process III since there is no income growth but a change in the available income shares.
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To quantify the three components, I suggest a simple marginalist procedure based on the construction of counterfactual income structures. Starting from the initial income vector, one moves progressively towards the actual final income vector by isolating and adding one of the three sources of change at each step. The contribution of each factor is quantified by the marginal change in the estimated mobility level when its effect is added to the counterfactual income structure. To make this decomposition operational, it suffices to construct the functions G, D, and E to reflect the effect we attempt to isolate at each step. This procedure has the advantage of making the decomposition applicable to a broad class of mobility indices (see Section 2). I suggest the following straightforward specifications. For the 'growth' component, let
This inflates all incomes in y by a constant (so that the means of G(y; y 
where L is a n × n diagonal matrix with generic elements y 
Finally, assuming for notational convenience that row indices are specified so that
where P y 1 is a n × n permutation matrix that ranks y 1 in increasing order. ) (see Formby et al. 2002) .
Mobility indices measure the 'distance' between the two curves. To deal with situations where no single sequence appears as a legitimate option, a procedure inspired from cooperative game theory which has recently been adapted 5 P y 1 can be defined implicitly byỹ = P y 1 × y 1 =⇒ (ỹ 1 ≤ . . . ≤ỹ n ). 6 I am grateful to an anonymous referee for suggesting this alternative representation. 7 Note that the area between the curves conveys a visual impression of mobility that may not correspond to what some mobility indices measure (in particular, the visual impact of income gains of the initially poorest is more important than similar gains for the richest). The size of this area should not be mis-interpreted as being in agreement with all measures of mobility. 
Figure 2: Sequential decomposition of a distributional change using Generalised Lorenz and Concentration curves
Cond. mean to similar decomposition problems, can be envisaged. Shorrocks (1999) gives a detailed presentation of this approach based on the evaluation of the Shapley value of the decomposition. The approach is also detailed in Chantreuil & Trannoy (1999) and Rongve (1999) with particular reference to the decomposition of inequality measures. As summarised in Shorrocks & Kolenikov (2000) , "(t)he technique involves considering the impact of eliminating each factor in succession, and then averaging these effects over all the possible elimination sequences." The procedure results in a decomposition that is exact (since it is based on the marginalist idea) and symmet- 
where S
is the set of all possible introduction sequences of three factors.
However, a simple averaging over all sequences assumes that all the sequences are equally relevant. In the present context, it can be argued that we face a hierarchical two-stage decomposition with primary focus on the 'exchange'-'structural' distinction, and the 'growth' and 'dispersion' components coming only as secondary factors. Introduction sequences that split the 'growth' and 'dispersion' components (i.e. 'growth'-'exchange'-'dispersion' and 'dispersion'-'exchange'-'growth') could then be discarded. In hierarchical decompositions, Shorrocks (1999) suggests applying a variant of the standard Shapley algorithm, the Owen decomposition rule. Applied to our problem, this algorithm consists in applying the standard Shapley decomposition rule to the two primary factors to estimate their respective contributions:
where i ∈ {S, E} denotes one of the two primary factors ('exchange' or 'structural') and s 1 ∈ S
1 is one of the two possible introduction sequences of these two primary factors. In a second step, the contributions of the 'growth' and 'dispersion' components are computed by applying the Shapley decomposition rule to these secondary factors for each introduction sequence of the primary factors:
where j ∈ {G, D} denotes one of the two secondary factors, s 2 ∈ S
2 is one of the two possible introduction sequences of these two secondary factors, and
is the marginal effect of the secondary factor j in the particular sequence s 2 of introduction of the secondary factors and s 1 of introduction of the primary factors.
Choosing a mobility measure
In principle, any measure of mobility can be decomposed using the methodology outlined in Section 1.
9
However, indices differ in the notion of mobility that they capture (see the discussions in Fields & Ok (1999a) , Fields (2000) or Van de Gaer et al. (2001) ). For example, some measures are, by construction, insensitive to 'structural' mobility as in Schiller (1977) . The 'exchange'-'structural' decomposition is clearly irrelevant in this case as it degenerates to a decomposition with the 'exchange' factor contributing to all mobility. Two properties of mobility indices can be used to detect the applicability of the decomposition to specific mobility measures: If satisfied, then the decomposition degenerates to a case with one (or more) components driven to zero.
The first property is intertemporal scale invariance (Fields & Ok 1999a) : 
where P (x) is a permutation matrix ordering the vector x in increasing order, i.e.
A rank-preserving transformation matrix with respect to vector x is a matrix transforming the vector x into a vector y while preserving the order of the vector elements. With this definition, the second property, ordinality in units, is:
9 I assume that all considered mobility indices satisfy a normalisation property: M ((y 0 , y 0 )) = 0 for any y 0 ∈ A. The concept of mobility I concentrate on is one of income movement (Fields & Ok 1999b ) that captures the magnitude of income changes experienced by economic agents. A concept of distance between the incomes received by an individual at both time periods is adopted and assessment of the level of overall income mobility in the society is taken to be an average over the population of these individual distances (Cowell & Schluter 1998) . This is meant to give direct information about the income flux that takes place in the society, and to identify how (un-)stable have been the incomes of individuals in a given time period. Fields & Ok (1996) advocate a measure of mobility which uses a distance concept based on the absolute income difference, and Fields & Ok (1999b) suggest a concept of distance based on the absolute difference in log-incomes:
Property 2 A mobility index M satisfies ordinality in units if M ((H
Decompositions of the latter are reported here (decompositions of the former are available from the author on request). This mobility concept differs from most approaches to income mobility measurement in one important respect: Income mobility is seen as the juxtaposition of isolated individual experiences and not as an intrinsically social phenomenon where it is individual experiences relative to the experiences of others that matter. In this regard, the point of view adopted is closely related to the approach suggested by Cowell (1985) . Estimates of standard error for the reported statistics have been obtained by application of the grouped jackknife technique (see e.g. Särndal et al. (1992, pp.437-442) or Shao & Tu (1995, pp.195-196) ).
All three samples experienced a substantial growth of average (real) incomes during the 1985-1997 period, accompanied by an increase in the relative income dispersion: Mean income increased by 22 percent in the USA, 20 percent in Belgium and 16 percent in Western Germany, and the Gini coefficient increased by 10 percent in the USA, 6 percent in Belgium and 5 percent in Western Germany (see Table 2 ).
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The USA experienced the biggest distributional change with both the largest increases in mean and dispersion, whereas Western Germany experienced the smallest distributional change. At both time periods, income inequality was the lowest in the Belgian sample and the highest in the US sample, and the gap between inequality indices for the USA and the two European countries widened between 1985 and 1997.
The greater distributional change in the US economy translates in larger relative income 'movements' as measured by Fields & Ok's (1999b) Fields & Ok (1999b) indices in the first row of Table 3 ). The ranking is confirmed by Fields & Ok (1996) indices. Such an observation conforms to expectations: The US economic institutions are largely free-wheeling and, by contrast, the European countries foster high levels of social protection and their governments exert a much greater influence on the labour market than in the USA so as to try to smooth out economic fluctuations. These factors suggest that income variability should be greater in the USA for the US institutions tend to make incomes more dependent upon individual circumstances and do not provide as much insurance against adverse events than in the European countries.
Arguably, this conformity to the common perception of mobility levels could be seen as an argument in favour of the use of income movement indicesà la Table 3 . In all cases, mobility is higher in Western Germany than in Belgium but the USA can stand at any of the three positions depending on the index considered. In particular, Shorrocks's (1978) and Fields's (2002) indices attribute a low level of mobility to the US economy, indicating that income mobility does not lead to much lower income inequality when incomes are aggregated over multiple years compared to single period inequality.
Decompositions of the Fields & Ok (1999b) relative income movement index into the 'exchange', 'growth' and 'dispersion' components are presented in Table   4 . Both the non-hierarchical and hierarchical decompositions based on ShapleyOwen methods are reported, as well as a non-additive decomposition in which the role of each factor is assessed by its effect when all the other factors are cancelled Shorrocks (1978) no no no yes Chakravarty et al. (1985) no no no yes Fields (2002) no no no yes Cowell (1985) no no no no Fields and Ok (1996) no no no no Fields and Ok (1999b) no no no no Fields & Ok (1999a) for the definition of most of these indices. Also see Fields (2002) and Shorrocks (1978) . out. This latter decomposition gives the level of mobility that would be observed if only reranking, or only equiproportionate income growth, or only relative income changes had been observed. This corresponds to the factor components obtained when the factors are introduced first in the sequential procedure described infra.
The difference between the hierarchical and the non-hierarchical decompositions turns out to be very small, with only the hierarchical structure giving slightly greater importance to the 'exchange' component. The contribution of the three components is higher in the non-additive decomposition (the three components add up to 135
to 147 percent of the actual mobility level), but the comparative contribution of each of them is similar to the exact decompositions. as a fraction of total M (y) × 100). Standard error estimates reported in parentheses.
The 3rd decomposition is not additive and give the mobility that would be observed if only the isolated factor had been into play (i.e. its effect when introduced first in the sequential decomposition).
What lies behind income mobility? The striking feature of the decompositions is that income movements in the three countries considered between 1985 and 1997 are essentially due to 'exchange' mobility, leaving 'structural' factors account for a smaller fraction of aggregate income movements. According to the hierarchical decomposition, 'exchange' mobility accounts for 67 to 76 percent of income changes.
The non-addtitive decomposition indicates that 86 to 91 percent of the mobility would still be observed if there were no change in the marginal distribution. A great deal of income changes experienced at the individual level are therefore overlooked when studying the change of the income distribution shape without taking intradistributional changes into account. Interestingly, although the level of mobility varies widely between countries, the share of the 'exchange' factor is similar in all countries (especially in Western Germany and the USA).
After the 'exchange' component, it is the 'growth' component that plays the The indices advocated by Fields and Ok are additively decomposable by population subgroups, and it is possible to apply the decomposition across subgroups.
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12 It is worth pointing out that with the decomposition by factor source advocated in this paper, taken separately the 'exchange' and 'structural' factors are not subgroup decomposable: The sum of each subgroup's factor component is not equal to the overall effect of this factor in the This exercise has been made with a partition of the population in four age groups (below 26, 26 to 45, 46 to 60 and above 60). For brevity, complete results are not reported but are available from the author. Mobility turned up to be higher in the USA than in Western Germany and Belgium in all age groups, and mobility levels were decreasing with age. The decrease is steeper in the two European countries so that for the 60+ age group, mobility levels in the USA were 60 percent and 65 percent higher than in Western Germany and Belgium respectively (against 33 percent and 56 percent for the whole population). Within all subgroups, the 'exchange' component was the major force behind income mobility. The 'growth' factor was however important too for the two age groups below the age of 46, with estimated contributions ranging from 29 percent to 42 percent. 'Structural' components were negligible for the age groups above 45 with the exception of the 60+ in the USA for whom 'growth' and 'dispersion' factors accounted for respectively 14 and 12 percent of overall mobility. Consequently, if one looks only at the 'exchange' component to assess pure mobility, mobility is no more decreasing with age. In all countries, it is in the 46-59 age group that pure mobility was the highest and in the 26-45 age group that it was the lowest.
Conclusion
This paper is a contribution to the study of income mobility. The contribution is twofold. Firstly, a decomposition is suggested to look at what lies behind income mobility to help disentangle the impact of rerankings, broadly interpreted as reflecting the competition among agents over time, from (anonymous) distributional changes reflecting the change in the economic environment within which agents behave. The central argument is that any mobility index can be decomposed into two main factors: The mobility induced by a change in the shape of the marginal distribution of incomes and the mobility induced by a reranking of individuals in the income pecking order. This corresponds to the distinction between 'exchange' and 'structural' mobility introduced in the early eighties in the literature on income mobility. The paper revisits such an approach by showing how a straightforward counterfactual approach, possibly combined with a Shapley-Owen algorithm, can be used to estimate the factor contributions in a general framework applicable to a broad class of mobility indices. Furthermore a decomposition of the 'structural'
population. There is a hard to interpret residual reflecting the degree to which the positions held by the various subgroups in the distribution vary from one time period to the next. The residual term disappears only if the set of ranks occupied by members of each group in the overall distribution is not altered during the process of moving from one distribution to the next.
factor into two elements is introduced: The mobility induced by a growth (or contraction) of the economy and the mobility induced by a change in the dispersion of incomes.
Secondly, new empirical evidence showing both the relevance and feasibility of the advocated approach is reported. Income mobility within OECD countries has received increasing attention over the last decade following the development of panel data bases. The diversity of approaches makes it difficult to compare different studies but some features are now well documented. A particularly surprising result is the low degree of income mobility in the USA. This surprising result disappears in our analysis where one focuses on the 'income movement' aspect of income mobility as measured by Fields & Ok (1999b) indices. The reported estimates pertaining to the 1985-1997 time period rank the USA above Western Germany and Belgium by decreasing order of income mobility -a result coherent with differences in economic institutions-. It is shown that although 'structural' factors may have a significant impact on income movements, it is 'exchange' mobility that accounts for most (about two thirds to three quarters) of the observed mobility in all three countries.
It is the re-ordering of individuals in the income pecking order that is the major source of income variability. A stable marginal income distribution must therefore not be mis-interpreted as reflecting an economy in stasis. 
